(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



01) EP 0 848 177 A1 

EUROPEAN PATENT APPUCATION 



(43) Date of publication: 

17.06.1998 Bulletin 1998/25 

(21) Application number: 97309990.6 

(22) Date of filing: 11.12.1997 



(51) intci* F16D 13/64, F16D 13/74 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• Wlilwerth, John 


NL PT SE 


Rochester Hills, Michigan 48306 (US) 


Designated Extension States: 


• Guitar, Gregory J. 


AL LT LV MK RO SI 


Roseville, Michigan 48066 (US) 


(30) Priority: 12.12.1996 US 764123 


(74) Representative: W.P. Thompson & Co. 


(71) Applicant: ADVANCED FRICTION MATERIALS 


Coopers Building, 


Church Street 


COMPANY 


Liverpool L1 3AB (GB) 


Sterling Heights, MI 48314 (US) 



(54) Blocked slot clutch plate lining 

(57) An automatic transmission clutch plate (10) 
comprises an annular plate (12) having a friction lining 
(20,22) on at least one face (16,18) thereof, the or each 
lining (20;22) having blind slots (24,26,34) extending 



through the lining (20,22) from the inner and outer edges 
(30,32) thereof, the slots (26) extending from the outer 
edge (30) being offset from the slots (24,34) extending 
from the inner edge (32). The linings (20,22) may com- 
prise segments (28). 



FIG 2 




c 



-36 



Ny3 



-42 



Printed by Jouve. 75001 PARIS (FR) 



1 



EP0848177A1 



2 



Description 

The present invention relates to automatic trans- 
mission clutch plates. 

More particularly the present invention relates to 
automatic transmission clutch plates including a friction 
lining with slots through the lining for reducing drag in 
the fluid environment when the clutch plates are disen- 
gaged. 

Annular clutch plates used in fluid filled automatic 
transmissions are well known. A plurality of annular 
plates, each plate carrying at least one friction lining, are 
compressed together to transfer torque between inde- 
pendent members of the transmission. The torque 
transfer efficiency is improved by the lining, but improve- 
ments in the linings have been developed to address 
certain problems during engagement and release of the 
clutch plates with respect to each other. 

One previously known type of wet multi-plate clutch 
includes a plurality of clutch plates, each plate having 
discrete separated segments of friction lining. The sep- 
arations between the segments form oil passages from 
the radially inner edge to the radially outer edge of the 
clutch plate to permit the passage of fluid for lubrication 
and cooling. The segments also include oil retaining 
grooves that maintain an oil volume between mating fric- 
tion linings to prevent sticking when the clutch plates are 
to be disengaged from each other. 

Another known form of friction disc for use in multi- 
plate friction clutch packs includes annular core plate 
segmented with interlocking ends to form a ring. The 
ring includes friction facings which are also segmented 
and bonded to the core plate with facing segments over- 
lapping the interlocking ends of the core plate segments. 
The ends ol the friction facing segments may be inter- 
locked or slightly spaced apart to form oil channels, 
while openings in the core pieces intersect circumferen- 
tially offset radial channels in the lining. The channels 
open only to either radially outer or radially inner edges 
of the friction segment so that the limited channels are 
coupled by core openings that pass through the disc. 

Another known clutch disc includes molded annular 
clutch facing having a plurality of surface grooves mold- 
ed into the facing. The grooves extend not substantially 
more than halfway across the annulus, and each groove 
is not greater than forty percent of the thickness of the 
facing in depth. The grooving improves torque capacity 
and hill start capability, provides reduced propensity for 
judder, improves take-up characteristics, and resists 
ringing-on, the phenomena that involves a facing adher- 
ing to a mating clutch plate surface and preventing the 
clutch from becoming disengaged. 

Another improvement to disengage clutch plates in- 
cludes a facing with a plurality of grooves that provide 
non-rectangular transitional areas together- with 
grooves that provide rectangular transitional areas in- 
terposed therebetween. 

While none of the above improvements are partic- 



ularly concerned with the problem of reducing drag in a 
fluid environment, U.S. Patent No. 5,134,005 provides 
a ring that has a plurality of fluid reservoirs in a groove 
extending between the reservoir and the outer periphery 

5 of the ring. In the patented structure, the area of the res- 
ervoir and the grooves is between five percent to ten 
percent of the total frictional surface area of the ring to 
reduce drag. However, as with other previously known 
clutch facing modifications, the formation of particularly 

io configured grooves can substantially increase the cost 
of assembling and fabricating the components of the. 
clutch plate. 

Summary of the Present Invention 

15 ' 

The present invention overcomes the above-men- 
tioned disadvantages by providing an automatic trans- 
mission clutch plate in which an annular plate substrate 
carries a friction lining including a plurality of independ- 

20 ent offset slots through the lining that are blocked from 
communication with slots atthe opposite edge to reduce 
drag in the fluid environment. The clutch plate linings do 
not require the complex lining configurations required in 
the prior art to reduce drag in a fluid environment or to 

25 reduce the resistance to disengagement of the plates. 
In addition, the slots are formed to resist fluid flow 
through or across the plates that can increase turbu- 
lence when the clutch plates are disengaged. 

In the preferred embodiment, the friction lining is ap- 

30 plied in a plurality of segments. Preferably, the seg- 
ments are arcuately shaped so that they can be circum- 
ferentially positioned adjacent to each other on the 
clutch plate substrate faces. Accordingly, at least some 
of the slots may be formed by radial edges of adjacent 

35 arcuate segments. In addition, at least one of the seg- 
ments may include a circumferentially overlapping por- 
tion that blocks the slot through the lining from one of 
the radially inner or radially outer edges of the plate. 
As a result, the present invention provides a clutch 

40 plate lining that effectively reduces drag in the fluid en- 
vironment without complicating the construction of or 
the configuration of slots formed in the facing. In addi- 
tion, the present-invention provides clutch plate linings 
formed of a plurality of segments that are substantially 

45 easier to fabricate and assemble to annular clutch plates 
than previously known clutch plate linings. Moreover, 
the present invention provides a process for reducing 
drag during disengaged rotation of clutch plates in an 
automatic transmission by simply fabricating friction lin- 

50 ing pieces. In addition, the present invention blocks fluid 
communication across engaged plates or through dis- 
engaged clutch plates as when the annular clutch plate 
substrate includes a bore across the axial width of a 
lined clutch plate. 

55 The present invention wilrnow be further described, 
by way of example, with reference to the accompanying 
drawings, in which like reference characters refer to like 
parts throughout the views and in which: 
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Figure 1 is a perspective view of a preferred em- 
bodiment of a lined clutch plate constructed accord- 
ing to the present invention; 

FIGURE 2 is a front view of the clutch of Fig. 1 ; 

FIGURE 3 is a sectional view taken substantially 
along the lines 3-3 in Figure 2; 

FIGURE 4 is a front view of a lined clutch plate sim- 
ilar to Figure 2 but showing a modified combination 
ol lining features according to the present invention; 
and 

FIGURE 5 is a front view of a lined clutch plate sim- 
ilar to Figures 2 and 4 but showing a further modified 
combination of lining features according to the 
present invention.. 

Referring first to Figure t , a clutch plate 1 0 includes 
an annular plate substrate 12 carrying a friction lining 
14. The lining 14 may be applied to one or both faces 
16 and 18 of the plate ring 12, although it is shown in 
the accompanying drawings, attached to both sides in 
the preferred embodiment. Preferably, each layer 20 
and 22 preferably includes the independent offset slots 
24 through the lining. Generally, an assembly of multiple 
friction clutch plates, preferably interspersed with un- 
lined separator plates, is carried in a fluid environment 
in an automatic transmission and the plates are subject- 
ed to selective engagement against adjacent plates for 
torque transfer between independent rotary members in 
a well known manner. 

Referring now to Figure 2, the preferred embodi- 
ment shows slots 26 formed by material removed from 
a segment 28 of friction lining material. Each of the seg- 
ments 28 has a generally arcuate shape, and a plurality 
of segments 28 are circumferentially positioned adja- 
cent to each other to substantially cover face 16 or 18 
of the plate ring 12. Although each of the slots 26 is 
shown to extend from a radial outer edge 30 of the ring 
10, the slots may also be formed to extend from the ra- 
dially inner edge 32. In either event, the slot 26 termi- 
nates short of the other of the radially inner and radially 
outer edge from which it extends so that it does not pro- 
vide a complete fluid communication path between the 
radially inner edge 32 and the radially outer edge 30. 

As also shown in Figure 2, slots 24 may also be 
formed in the manner of a slot configuration 34 in which 
edges 36 and 38 of lining segments are spaced apart to 
form the slot 34. Although the slots 34 are shown to ex- 
tend radially from the radially inner edge 32 to a point 
that terminates near the middle of the face of ring 12 
and short of the outer radial edge 30, such slots 34 can 
also be positioned at the radially outer edge 30. of the 
lining layer. For example, an additional spacing could 
be provided between the edges 40 and 42 shown in Fig. 
2 either by shortening the lining portion carrying edge 



40 as shown at 44 or shortening adjacent lining segment 
border carrying edge 42 as shown at 46. 

Regardless of whether the slots 24 are aligned at 
opposite faces as shown at 24 in Figure 1 and as shown 
5 in Figure 3, or whether they are offset from stots on op- 
posite faces, fluid communication through the lining and 
the substrate is blocked between the radially inner edge 
32 and the radial outer edge 30of the ring 1 0. Thus while 
promoting heat transfer to the fluid in each slot and lu- 

io brication to the mating lining surfaces during engage- 
ment of adjacent rings 10 as is well known in the oper- 
ation of automatic transmissions, the slots 24 provided 
reduced drag over p reviousiy known ring plate construc- 
tions when the rings are disengaged from each other It 

J5 is believed that the inboard blocked grooves reduce 
drag by resisting the centrifugal force of fluid urged ra- 
dially outward from the plate. This resistance creates an 
inboard pressure head that redirects forces to equalize 
separation between the plates in the series of plates in 

20 the clutch assembly. The outboard radially outer 
blocked grooves serve as wipers where the inboard 
blocked grooves are shorter than the radial dimension 
of the annular face. 

Referring now to Figure 4, a modified form 50 of lin- 

25 ing 1 4 is shown comprising separated segments 52. Pe- 
ripheral edges 54 and 56 of adjacent segments 52 are 
separated to provide an oil passage across the disk from 
the radially inner edge to the radially outer edge of the 
disk. These passages 58 can be radially aligned as 

30 shown, or otherwise aligned or configured to adjust fluid 
flow through the passage 58. A tapered, blocked groove 
60 forms each of a plurality of radially inner, blocked 
grooves 26 in this modified embodiment. Similarly ta- 
pered, blocked grooves opening to the outer radial edge 

-35 of the ring 10 can be employed. The passages 58 are 
particularly useful in clutch assemblies that often free- 
wheel, for example, transfer cases of sport utility vehi- 
cles driven mostly on the road, to reduce drag loss. 
As shown in Figure 5, a lining 14 may be made in 

^0 one continuous annular ring 62. A singular lining in- 
cludes alternating, offset blocked grooves 24 at both the 
inner and outer radial edges of the ring 62. A substan- 
tially larger number of blocked grooves 24 are provided 
in the lining 14 where the lining does not provide oil pas- 

*5 sages, such as 58 shown in Figure 4, that permit the 
passage of oil completely across the face of the clutch 
plate even when it is engaged against an adjacent plate. 

As a result, the present invention reduces energy 
losses in the transmission without sacrificing the effi- 

50 ciency of engagement or disengagement of the clutch 
plates, and substantially reduces the load upon the drive 
train when the clutch plates are disengaged, in addition, 
the present invention provides a process for reducing 
drag by employing slots through the friction lining that is 

55 blocked from fluid communication with other slots 
through the lining, in addition; the present invention pro- 
vides efficiency in applying friction material to clutch 
plate rings by segmenting and spacing clutch plate seg- 
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merits as desired to incorporate independent offset slots 
according to the present invention. 

Having thus described the present invention, many 
modifications thereto will become apparent to the skilled 
in the ar to which it pertains without departing from the 
scope and spirit of the present invention as defined in 
the appended claims. 



Claims 

1. An automatic transmission clutch plate (10) com- 
prising: 

an annular plate substrate (12) having front and 
rear faces (16, 1S); and 
a friction lining (20, 22) applied to at least one 
said face (16, 18) of said annular plate (12), 
said friction lining (20, 22) comprising a plurality 
of independent offset slots (24, 26, 34) through 
the lining (20, 22) at the radially inner and the 
radially outer edges (32, 30) of the lining (20, 
22) and blocked from fluid communication 
through the clutch plate (10) or through the lin- 
ing (20, 22). 

2. A clutch plate as claimed in claim 1, wherein said 
friction lining (20, 22) comprises a plurality of arcu- 
ate segments (28). 

3. A clutch plate as claimed in claim 2 wherein at least 
one of said slots (34) comprises spaced radial edg- 
es (36, 36) of adjacent annular segments (28). 



4. A clutch plate as claimed in claim 3 wherein said, 
adjacent annular segments (28) include overlap- 
ping ends. 

5. An automatic transmission clutch piate (1 0) with re- 
duced drag during disengagement in a fluid, com- 
prising: 

an annular plate (12) having opposed facing 
surfaces (16, 18); 

a friction lining (20,22) comprising a plurality of 
segments (28), said segments (28) defining a 
plurality of slots (24, 26,34) through the friction 
lining from only one of a radially inner edge (32) 
and a radially outer edge (30), and each slot 
(26, 34) offset from every slot (26, 34) extend- 
ing from the other of said radially inner edge 
(32) and said radially outer edge (30). 

6. A process for reducing the drag of disengaged au- 
tomatic transmission clutch plates in a fluid medium 
comprising: 

providing an annular plate (12) having first and 
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second sides (16, 18); 

providing a friction lining (20, 22) on at least one 
of said first and second sides (16, 1B); and ■ 
positioning independent slots (24, 26, 34) 
through said lining (16, 1 8) that extend from one 
of a radially inner edge (32) and a radially outer 
edge (30) , and offset from the adjacent slot (24, 
26, 34) extending from the other of said radially 
inner edge (32) and said radially outer edge 
(30). 

7. A process as claimed in claim 6 wherein said pro- 
viding a friction lining (16, 18) comprises applying 
a plurality of arcuate segments (28) along said at 
least one of said first and second sides (16, 18). 

8. A process as claimed in claim 7, wherein said posi- 
tioning step includes spacing a radial edge (36) of 
a first of said plurality of segments (2B) from a radial 
edge (38) of an adjacent segment (28) of said plu- 
rality of segments. 

9. A process as claimed in claim 8 wherein at least one 
of said first segment (28) and said adjacent seg- 
ment (28) have a circumf erentially overlapping por- 
tion. 
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